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Spatial mulfi-omics data analysis

Giotto Suite: a multi-scale and technology-agnostic spatial
multi-omics analysis framework

Giotto Suite




Website: www.giottosuite.com

Get started ~ Documentation Examples ~ Tutorials ~ News ~

Giotto m

Giotto Suite

Giotto Suite is a major upgrade to the Giotto package that provides tools to process, v

analyze and visualize spatial multi-omics data at all scales and multiple resolutions. The underlying
framework is generalizable to virtually all current and emerging spatial technologies. Our Giotto Suite prototype
pipeline is generally applicable on various different datasets, such as those created by state-of-the-art spatial
technologies, including in situ hybridization (seqFISH+, merFISH, osmFISH, CosMx), sequencing (Slide-seq,
Visium, STARmap, Seq-Scope, Stereo-Seq) and imaging-based multiplexing/proteomics (CyCIF, MIBI, CODEX).
These technologies differ in terms of resolution (subcellular, single cell or multiple cells), spatial dimension (2D
vs 3D), molecular modality (protein, RNA, DNA, ...), and throughput (number of cells and analytes).

Installation

To install Giotto suite use devtools::install_github("drieslab/Giotto") .

Visit the Giotto Discussions page for more information.

Website Update!

With Giotto version 4.0, we updated the website at http://giottosuite.com, you can still find the previous
website at https://giottosuite.readthedocs.io/en/latest/

Website description

« Get started: Here you can find more advanced information about the Giotto object, Giotto ecosystem,
Giotto configuration, and installation FAQs.

+ Documentation: Here you will find all Giotto functions grouped by their purpose (Helpers, Getters &
Setters, Visualization, ...)

« Examples: Here you can find end-to-end examples for different technologies and datasets.

« Tutorials: Here you can find various tutorials on working with Giotto (analysis, visualizations, working on
the cloud, ...)

+ News: Here you can find the changelog for every Giotto release and video recordings from previous
presentations.

Links

Browse source code

Report a bug

License

Full license

GPL (>=3)
Community

Contributing guide

Code of conduct

Citation
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For users:

Examples: vignettes for different datasets and
technologies

Tutorials: what can you do in or with Giotto?

News page for regular updates

For developers:

Giotto Ecosystem and sub-websites

Giotto Class Structure to understand data
structures

Contribution page
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Why Giotto Suite?

Bringing computation to biology by
bridging the last mile

Anne E. Carpenter & Shantanu Singh W Check for updates

“Usable tools are the ‘last mile’ bridge between what computer
science makes possible and what biologists are able to put to
widespread use in their research.”



Why Giotto Suite?

1 There are many spatial technologies, we need technology-agnostic
structures.

JThe number of datasets and methods exponentially increase, it’s now
or never

1 Spatial omics data is complex, and requires more complex data
structures



Next generation datasets

Integration of Multiple Spatial Omics Modalities Reveals Unique Insights
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Software engineering to support next generation spatial data analysis

Innovative software engineering
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Spatial omics biology at multiple scales
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Representations for all type of data at multiple scales

Technology Biology Representation
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Representations for all type of data at multiple scales
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Community & tool building:

Tutorials & challenges:

SbatialExperinjept
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Registration &
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Multi-scale

Scalability
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A simple multi-scale analysis
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Spatial in-silico single-cell vs single-nucleus analysis
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Community & tool building:

Registration &
segmentation
Scalability
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Co-registering and multi-modal data analysis

Data from Target Image Registration
different assay coordinate system (e.g. STalign)

Xenium




Co-registering and benchmarking cell segmentation effects

1. compare
segmentation t
methods:




Co-registering and benchmarking cell segmentation effects

Baysor

Original Xenium Polygons

8_Cells
+ CD4+_T_Cells
+ CD8+_T Cells

« DCIS
« Dendritic_Cells

g « Endothelial !

H] « Invasive_Tumor s

] * Macrophage_M1 g

¢ « Macrophage_M2 x

Mast_Cells
Myoepithelium_ACTA2-
Myoepithelium_KRT15-
Stromal
Stromal_and_Tumor

Baysor Polygons

moAx
300

200

2100 2150 2200 2250 2300




Co-registering and benchmarking cell segmentation effects

Cell Types by Segmentation
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Community & tool building:
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Multi-modal




Co-registering and comparing different modalities

1. compare
segmentation
methods:
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Co-registering and comparing different modalities

Protein vs RNA
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Co-registering and multi-modal data analysis

1. compare

segmentation
methods:
HER2 and ERBB2 (r = 0.6) AN FASN
2. Compare
modalities or i
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Co-registering and multi-modal data analysis

Multi-omics acquisition Giotto object
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Co-registering and multi-modal data analysis

Multi-omics acquisition Giotto object
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Community & tool building:

Tutorials & challenges:
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Complex spatial data are BIG data — scalability solutions

Stereo-seq generates high-throughput high-resolution panoramic data
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Complex spatial data are BIG data — scalability solutions

1. Code optimization 2. Spatial chunking
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Complex spatial data are BIG data — flexible tiling

hexbin400
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Complex spatial data are BIG data — additional tiling strategies
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Complex spatial data are BIG data — additional tiling strategies
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Complex spatial data are BIG data — additional tiling strategies
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Community & tool building:

Tutorials & challenges:

SbatialExperinjept
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Giotto Suite leverages decades of spatial (geo-)statistics work

R Spatial Ecosystem

as.terra()
SpatVector
giottoPoints
giottoPolygon
sf stars
as.st() as.stars()
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Giotto Suite leverages decades of spatial (geo-)statistics work

R Spatial Ecosystem

I I have seen further than others) it is by

' standing on the shoulders of giants.

“Sir IsaacNEWton)




Giotto Suite leverages decades of spatial (geo-)statistics work

e Scale and distance ¢ Interpolation
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Visium super-enhancement strategy
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Visium super-enhancement strategy

Original Visium Spots, k=12 StarDist Cells, k=12

55um Spot-level
Expression

<

G
Ja4aa
IAAAR LT
AR L EEL L L)

90000
3 aecsaacse
Frrrrayryd

Giotto Suite.




Website
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Giotto Suite: a multi-scale and technology-agnostic spatial multi-omics
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Website: www.giottosuite.co

Giotto m Get started ~ Documentation Examples ~ Tutorials ~ News ~

Giotto Suite

Giotto Suite is a major upgrade to the Giotto package that provides tools to process, v

analyze and visualize spatial multi-omics data at all scales and multiple resolutions. The underlying
framework is generalizable to virtually all current and emerging spatial technologies. Our Giotto Suite prototype
pipeline is generally applicable on various different datasets, such as those created by state-of-the-art spatial
technologies, including in situ hybridization (seqFISH+, merFISH, osmFISH, CosMx), sequencing (Slide-seq,
Visium, STARmap, Seq-Scope, Stereo-Seq) and imaging-based multiplexing/proteomics (CyCIF, MIBI, CODEX).
These technologies differ in terms of resolution (subcellular, single cell or multiple cells), spatial dimension (2D
vs 3D), molecular modality (protein, RNA, DNA, ...), and throughput (number of cells and analytes).

Installation

To install Giotto suite use devtools::install_github("drieslab/Giotto") .

Visit the Giotto Discussions page for more information.

Website Update!

With Giotto version 4.0, we updated the website at http://giottosuite.com, you can still find the previous
website at https://giottosuite.readthedocs.io/en/latest/

Website description

« Get started: Here you can find more advanced information about the Giotto object, Giotto ecosystem,
Giotto configuration, and installation FAQs.

+ Documentation: Here you will find all Giotto functions grouped by their purpose (Helpers, Getters &
Setters, Visualization, ...)

« Examples: Here you can find end-to-end examples for different technologies and datasets.

« Tutorials: Here you can find various tutorials on working with Giotto (analysis, visualizations, working on
the cloud, ...)

« News: Here you can find the changelog for every Giotto release and video recordings from previous
presentations.

Links

Browse source code
Report a bug
License

Full license

GPL (>=3)
Community
Contributing guide
Code of conduct
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http://www.giottosuite.com/

Website: www.drieslab.com

Interested to:
- Contribute to Giotto?

- Add your tool to Giotto? X

- Collaborate?

Reach out to rdries@bu.edu @GiottoSpatial
@RnDries
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